TNF-alpha and growth hormone resistance in patients with chronic liver disease.
Liver cirrhosis is characterized by a severe impairment of the growth hormone/insulin-like growth factor-1 (GH-IGF-1) axis, that is, acquired GH resistance. The condition of the GH-IGF-1 axis in the phase of chronic liver disease (CLD) preceding cirrhosis, however, remains uncertain. The origin of GH resistance during CLD is multifactorial, and to date, the liver functional mass is considered to play a major role. Although proinflammatory cytokines, tumor necrosis factor-alpha (TNF-alpha), interleukin-6 (IL-6), and IL-1beta, were found to be elevated in patients with CLD and were shown to induce a state of GH resistance in other disease models, their involvement in the pathogenesis of GH resistance during CLD has never been investigated. We characterized the GH-IGF-1 axis by analyzing the individual components of the axis (GH, IGF-1, IGF-binding protein-3 [IGFBP-3], acid-labile subunit [ALS]) and the corresponding ratios (GH/IGF-1, GH/IGFBP-3, and GH/ALS) and verified the links with circulating proinflammatory cytokines (TNF-alpha, IL-1beta, and IL-6), in 34 patients with CLD and 12 healthy controls. Evolution of CLD from chronic hepatitis (CH, n = 17) to cirrhosis (CIR, n = 17) was associated with a progressive increase of GH resistance indices (e.g., GH/IGF-1 ratio: controls 0.5 +/- 0.9, CH 15.9 +/- 31.2, p < 0.01 vs. controls; CIR 188.4 +/- 282.7 mU/nmol, p < 0.001 vs. CH and controls), indicating its onset also in the early stages of CLD. The progressive increase in GH resistance indices matched the increase of circulatory TNF-alpha (e.g., TNF-alpha vs. GH/IGF-1, r = 0.54, p < 0.001). A similar trend was found for IL-6 without reaching statistical significance (r = 0.23, p = 0.13). We found undetectable levels of IL-1beta in our sample of patients and controls. We conclude that proinflammatory cytokines play an important role in the pathogenesis of GH resistance in CLD, but TNF-alpha is a major factor. In addition, GH resistance is present in CLD from the early stages. These results could begin new therapeutic lines of attack in the management of CLD.